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Operation; 

Y = A * B 

where A and B are 
integers 



Normal source code; 



int A, B, Y; - 
Y = A * B; - 



OOP Source Code; 

CObject A(...), B(...),Y; 
Y = A * B; _ 2,2 
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Results; 

Y and its associated errors (e.g., 
probability density and upper bound 
functions) 



Error Model(s) 
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Object Definitions; 

typedef class CObject 
{ CObject(...); —3* f 
void SetParameters(...); 

operator CObject * (CObject x, CObject y); "^// 
void ProbabilityDensity (...); 
void UpperBoundl (...); 
void UpperBound2 (...); 
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} CObject, *PCObject; 



Fig. 3 



z(x)=Z(x) + error (x) 

where Z(x) is an ideal value and error may 
be caused by rounding operation(s) 



z(x)=Z(x) + u(x)+e(x) 
where e(x) is statiscally independent from x 



f e (x) = probability function of e(x) 

Upper-bound function u(x): 

u(||x||)||x||>=ii(x) 

Upper-bound function v(x): 

v(IWI) IMI >= |z(x)| 
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Multiplication by a 
coefficient 
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Shifting of a computed 
variable 



Addition of computed 
variables 



Fig. 4A 
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Identity an operation involving multiple Input values, such 
as Y = A * B, where Y, A, and B may include multiple 
vectors of input values 


\ 
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Create an object associated with the operation. For 
example, create a CObject which may be associated with 
operation of"*" 
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Initialize the object using the multiple input values and 
optionally their associated coefficients, via a constructor 
or a dedicated function of the object 


} 




Performing the operation via the object 
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Automatically generate, as a part of the operation via the 
object, accuracy information associated with the operation 

for each of the multiple input values, the accuracy 
information may include, for example, probability density 
and one or more upper bound functions. 



Optionally perform an analysis on the operation using the 
accuracy information derived from the operation via the 
object 
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Fig. 7 
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_Z 



807 



805 



ROM 



Volatile 
RAM 



Z 

Nonvolatile 
Memory 
(e.g. hard drive) 
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Bus 



Display Controller 
& Display Device 
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I/O 

Controller(s) 
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I 



809 



I/O 
Device(s) 
(e.g. mouse, or 
keyboard, or 
modem, or 
network interface, 
or printer) 
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Fig. 8 



